Chemiluminescence from human polymorphonuclear leukocytes activated with opsonized zymosan.
To prove the mechanism of photon emission during activation of leukocytes, a model system of human polymorphonuclear leukocytes (PMNs)-opsonized zymosan (OZ)-tyrosine (or none) or myeloperoxidase (MPO)-H2O2-tyrosine was employed, and three parameters-chemiluminescence yield and intensity, a metabolite such as bityrosine (BT), and chemiluminescence spectra-were studied. With the PMN system, the luminescence was enhanced by addition of tyrosine, its analogues, or albumin, but was inhibited by hydroxyurea, superoxide dismutase (SOD), or NaN3 (an inhibitor of MPO), indicating participation of tyrosine phenoxyl radicals, O2.- and MPO in the luminescence. With the PMN-OZ-tyrosine system, chemiluminescence yield was parallel to the BT formation. These results were essentially the same as those obtained with the MPO-H2O2-tyrosine system, except that luminescence from the latter system was not inhibited by SOD. When human albumin was exposed to the MPO-H2O2 system, BT was detected after hydrolysis of the protein in the mixture. Judging from the chemiluminescence spectra of activated PMNs and the MPO-catalyzed tyrosine oxidation, at least two excited species in triplet states-one for tyrosine and another for BT-would be generated in these systems. The luminescence may originate from the reaction of tyrosine phenoxyl radicals (cation radicals) with O2.- and/or peroxidase compound III (Fe...IIIO2.-).